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(54) ELECTRONIC APPARATUS HAVING COOLING FAN 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electronic apparatus having a cooling fan capable of 
preventing the generation of sounds by the cooling 
fan. 

SOLUTION: The cooling fan 31 is disposed in the 
middle within a air sending pipeline (duct) 32. The 
pipeline 32 introduces air sucked from the outside of 
the apparatus by the cooling fan 31 to liquid crystal 
panels 21, 22 and 23 which are heat generating 
sections. A first resonance chamber 35 and a first 
resonance silencer consisting of through -holes 32a, 
etc., are constituted on the air suction side of the 
cooling fan 31. A second resonance chamber 36 and 
a second resonance silencer 32 consisting of 

through -holes 32a, etc., are constituted on the air blow-off side of the cooling fan 
31. The sounds generated in the air sending pipeline 32 by the cooling fan 31 
enter the inside of the resonance chamber 35 and 36 from the through -holes 32a, 
etc., and the energy of the sound is lost by the resonance, and the sounds are 
silenced. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] Electronic equipment equipped with the cooling fan characterized by 
having the blast pipe way which leads the air inhaled from the outside of a device 
with said cooling fan to said exoergic section in electronic equipment equipped 
with the cooling fan which cools the exoergic section in a device, the through tube 
formed in the wall surface of said blast pipe way, and the resonant chamber 
opened for free passage by said through tube. 

[Claim 2] It is electronic equipment equipped with the cooling fan characterized by 
forming said cooling fan in the middle of the abbreviation for said blast pipe way in 
electronic equipment equipped with the cooling fan according to claim 1, 
constituting the 1st resonance silencer which changes from the 1st resonant 
chamber and the 1st through tube to the air-drawing side of said cooling fan, and 
constituting the 2nd resonance silencer which changes from the 2nd resonant 
chamber and the 2nd through tube to a said cooling fan's air blow-off side. 
[Claim 3] Electronic equipment equipped with the cooling fan characterized by 
having a means to detect the compass of the sound to generate in electronic 
equipment equipped with the cooling fan according to claim 1 or 2, and the device 
in which the element related to a resonance frequency is changed according to 
said compass. 

[Claim 4] Electronic equipment equipped with the cooling fan characterized by said 
exoergic section being a liquid crystal panel in electronic equipment equipped with 
the cooling fan according to claim 1 to 3. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to electronic equipment equipped 
with the cooling fan for cooling the exoergic section in a device. As this seed 
electronic equipment, there is a liquid crystal projector used for a business-use 
Hi -Vision theater, the presentation of a meeting, or the demonstration of a show, 
for example. 
[0002] 

[Description of the Prior Art] Drawing 5 is the internal structure Fig. of the 
conventional liquid crystal projector. By penetrating a liquid crystal panel 52, light 
modulation of the light by which outgoing radiation was carried out from the light 
source 51 which consists of a halogen lamp or a metal halide lamp is carried out, it 
turns into image light and expansion projection is carried out on a screen 54 with 
the projection lens 53. 

[0003] A liquid crystal panel 52 is equipped with the panel section which encloses 
liquid crystal and changes between an incidence side polarizing plate and the glass 
substrate (a pixel electrode and the orientation film are formed) of a pair, and an 
outgoing radiation side polarizing plate, and changes. Although an incidence side 
polarizing plate gives the linearly polarized light of the predetermined direction to 
the panel section and the linearly polarized light of the oscillating direction parallel 
to the transparency shaft is made to penetrate, the linearly polarized light of the 
oscillating direction which intersects perpendicularly is absorbed. With this 
absorbed light energy, an incidence side polarizing plate generates heat and carries 
out a temperature up. If the temperature of an incidence side polarizing plate 
exceeds the allowable temperature, the polarizing plate concerned will be 
discolored and polarizability will deteriorate. For this reason, in the liquid crystal 
projector, ************ is cooled with a cooling fan 55 and the polarizing plate is 
made not to carry out a temperature rise exceeding allowable temperature. 
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[0004] The cooling fan 55 is attached in the motor which is not illustrated. If a 
cooling fan 55 is rotated by this motor, air outside the plane will be inhaled by the 
inside of a plane from the airstream inlet port 56, and this inhaled air will be blown 
into the chassis 57 which has equipped with the liquid crystal panel 52 from blow- 
off opening 57a. In addition, it was covered by the peripheral wall 58 between the 
airstream inlet port 56 and the fan 55 for cooling, and between the fan 55 for 
cooling, and the intake opening 57, and they have accomplished the blast pipe way 
so that the inhaled air may not escape outside. 
[0005] 

[Problem(s) to be Solved by the Invention] If a fan sound occurs and it is going to 
improve refrigeration capacity when said cooling fan 55 rotates, a fan sound will 
also become large so much. On the other hand, a liquid crystal projector is used 
by the presentation which performs a product description etc. using a projection 
screen in many cases. Because this presentation was performed in the quiet room, 
the fan sound had the trouble of sensing as noise. 

[0006] This invention aims at offering electronic equipment equipped with the 
cooling fan which can prevent generating of the sound by the cooling fan as much 
as possible in view of the above-mentioned situation. 
[0007] 

[Means for Solving the Problem] Electronic equipment equipped with the cooling 
fan of this invention is characterized by having the blast pipe way which leads the 
air inhaled from the outside of a device with said cooling fan to said exoergic 
section, the through tube formed in the wall surface of said blast pipe way, and the 
resonant chamber opened for free passage by said through tube in electronic 
equipment equipped with the cooling fan which cools the exoergic section in a 
device, in order to solve the above-mentioned technical problem. 
[0008] If it is the above-mentioned configuration, the sound generated in the blast 
pipe way with said cooling fan enters in a resonant chamber from said through 
tube, according to a resonance phenomenon, the energy of a sound will be lost and 
silence will be performed. 

[0009] Said cooling fan may be formed in the middle of the abbreviation for said 
blast pipe way, the 1st resonance silencer which changes from the 1st resonant 
chamber and the 1st through tube to the air-drawing side of said cooling fan may 
be constituted, and the 2nd resonance silencer which consists of the 2nd resonant 
chamber and the 2nd through tube may be constituted at the said cooling fan's air 
blow-off side. 

[0010] According to this, the sound generated in the air-drawing side of a cooling 
fan will mainly be muffled by the 1st resonance silencer, and the sound generated 
in a cooling fan's air blow-off side will mainly be muffled by the 2nd resonance 
silencer. Since the volume of the resonant chamber etc. can be uniquely set up in 
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these two resonance silencers, even when a difference arises in the frequency of 
the sound generated in the air- drawing side of a cooling fan, and the frequency of 
the sound generated in a cooling fan's air blow-off side, the optimal silence design 
is attained. 

[0011] You may have a means to detect the compass of the sound to generate, 
and the device in which the element related to a resonance frequency is changed 
according to said compass. If it is this configuration, it can respond to dispersion 
in the generating sound for every product. Moreover, a resonance silencer is made 
common about the device of each specification, and it becomes possible to plan 
cost reduction by mass production. 
[0012] 

[Embodiment of the Invention] (Operation gestalt 1) The liquid crystal projector of 
the 1st operation gestalt of this invention is hereafter explained based on drawing 
1 thru/or drawing 3 . Drawing 1 Is the top view having shown the optical system of 
3 plate type liquid crystal projector of this operation gestalt, drawing 2 is the 
internal structure Fig. of this liquid crystal projector, and drawing 3 is an 
explanatory view explaining the component of a resonance silencer. 
[0013] In drawing 1 , the white light by which outgoing radiation was carried out 
from the light source 10 which consists of a halogen lamp, a metal halide lamp, etc. 
is led to the 1st dichroic mirror 12, after only the light is penetrated through a 
filter 11. 

[0014] The 1st dichroic mirror 12 penetrates the light of a red wavelength band, 
and reflects the light of the wavelength band of cyanogen (green + blue). It is 
reflected by the total reflection mirror 13, and the light of the red wavelength band 
which penetrated the 1st dichroic mirror 12 has an optical path changed, and is led 
to the liquid crystal panel 21 of the transparency mold for red light, and light 
modulation is carried out by penetrating this. On the other hand, the light of the 
wavelength band of cyanogen reflected with the 1st dichroic mirror 12 is led to the 
2nd dichroic mirror 14. 

[0015] The 2nd dichroic mirror 14 penetrates the light of a blue wavelength band, 
and reflects the light of a green wavelength band. The light of the green 
wavelength band reflected with the 2nd dichroic mirror 14 is led to the liquid 
crystal panel 22 of the transparency mold for green light, and light modulation is 
carried out by penetrating this. Moreover, the light of the blue wavelength band 
which penetrated the 2nd dichroic mirror 14 is led to the liquid crystal panel 23 of 
the transparency mold for blue glow through total reflection mirrors 15 and 16, and 
light modulation is carried out by penetrating this. 

[0016] The modulation light (each color image light) pass liquid crystal panels 21, 
22, and 23 is compounded with a dichroic prism 17, and turns into color image 
light. With the projection lens 18 of the enclosure of a projector, expansion 
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projection is carried out and a projection indication of this color image light is 
given on a screen 19. 

[0017] Each liquid crystal panels 21, 22, and 23 are equipped with the panel 
sections 21b, 22b, and 23b which enclose liquid crystal and change between the 
incidence side polarizing plates 21a, 22a, and 23a and the glass substrate (a pixel 
electrode and the orientation film are formed) of a pair, and the outgoing radiation 
side polarizing plates 21c, 22c, and 23c, and change. The incidence side polarizing 
plates 21a, 22a, and 23a absorb unnecessary polarization, and penetrate required 
polarization. By absorption of unnecessary polarization, the incidence side 
polarizing plates 21a, 22a, and 23a generate heat, and carry out a temperature up. 
In order to prevent this temperature up, as for the liquid crystal projector 
concerned, it has a cooling fan 31 (refer to drawing 2 ). 

[0018] The cooling fan 31 is formed the middle in the blast pipe way (duct) 32, as 
shown in drawing 2 . The blast pipe way 32 leads the air inhaled from the outside 
of a device with the cooling fan 31 to the liquid crystal panels 21 , 22, and 23 which 
are the exoergic sections. That is, if a cooling fan 31 is rotated by the motor which 
is not illustrated, air outside the plane will be inhaled in the blast pipe way 32 from 
the airstream inlet port 33, and this inhaled air will be blown into the chassis 34 
which has equipped with liquid crystal panels 21, 22, and 23 from blow-off opening 
34a through the blast pipe way 32. Liquid crystal panels 21, 22, and 23 are cooled 
by the wind blown into this chassis. 

[0019] The 1st resonant chamber 35 is established in the peripheral wall outside 
of the blast pipe way 32 between a cooling fan 31 and the airstream inlet port 33 
so that the blast pipe way 32 concerned may be surrounded. Moreover, the 2nd 
resonant chamber 36 is established in the peripheral wall outside of the blast pipe 
way 32 between a blower fan 31 and blow-off opening 34a so that the blast pipe 
way 32 concerned may be surrounded. And these 1st and 2nd resonant chambers 
35 and 36 are open for free passage in the blast pipe way 32 with through tube 
32a-- formed in the peripheral wall of the blast pipe way 32. The 1st resonance 
silencer is constituted by through tube 32a-- which opens the 1st resonant 
chamber 35 and the resonant chamber 35 concerned for free passage on the blast 
pipe way 32 at the air-drawing side of a cooling fan 31. Moreover, the 2nd 
resonance silencer is constituted by through tube 32a-- which opens the 2nd 
resonant chamber 36 and the resonant chamber 36 concerned for free passage on 
the blast pipe way 32 at a cooling fan's 31 air blow-off side. 
[0020] Moreover, acoustic -material 37 -- is stuck on the part in which it is the 
peripheral wall inside of the blast pipe way 32, and said through tube 32a-- is not 
formed. This acoustic material 37 consists of porous materials, such as glass wool, 
and it is made to make the sound of a loud -sound region have absorbed in the 
above-mentioned resonance silencer, while being hard to absorb. 
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[0021] Drawing 3 shows the element about the element and noise reduction 
related to the resonance frequency in a resonance silencer. As an element related 
to a resonance frequency, there are the volume V of a resonant chamber, the area 
So of a through tube, several of its n, and the die length (board thickness of a 
blast pipe way) of a through tube. The cross section S of a blast pipe way (duct) is 
related to a noise reduction. A resonance frequency is expressed with the 1st 
following formula, and the noise reduction TL of the sound (frequency f) of a 
silence target is expressed with the 3rd following formula. The semantic content of 
each notation in these formulas is shown below. 

C lacoustic-velocity Co: KONDAKUTIBITEI (refer to the 2nd formula of the 
following) 

fr: Resonance frequency (Hz) 

V : volume of a resonant chamber (m3 ) 

n : severalf of a through tube : Frequency S of the sound made into a silence 
target : Duct cross section (m2 ) 
So: Area of a through tube (m2 ) 

t : the die length of a through tube (board thickness of a duct) (m) 

[0022] 

[Equatio n 1] 



Co- 



n So 



t+0.8 aIso 



TL-10 log 









23 1 












fr f 1 





[0023] The sound generated in the blast pipe way 32 with the cooling fan 31 
advances into a resonant chamber 35 and 36 from said through tube 32a, 
according to a resonance phenomenon, the energy of a sound is lost and silence is 
performed. Especially the sound generated in the air-drawing side of a cooling fan 
31 in this operation gestalt will mainly be muffled by the 1st resonance silencer, 
and the sound generated in a cooling fan's 31 air blow-off side will mainly be 
muffled by the 2nd resonance silencer. Since the volume of the resonant chamber 
etc. can be uniquely set up in these two resonance silencers, even when a 
difference arises in the frequency of the sound generated in the air-drawing side 
of a cooling fan 31 , and the frequency of the sound generated in a cooling fan's 31 
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air blow-off side, the optimal silence design Is attained. 

[0024] (Operation gestalt 2) The 2nd operation gestalt of this invention is 

hereafter explained based on drawing 4 . In addition, In order to avoid the 

redundancy by duplication of explanation, the sign same about the same 

component as the operation gestalt 1 is written in addition, and the explanation is 

omitted. 

[0025] The 1st resonant chamber 41 of a bottle configuration is established in the 
peripheral wall outside of the blast pipe way 32 between a cooling fan 31 and the 
airstream inlet port 33. Moreover, the 2nd resonant chamber 42 of a bottle 
configuration is established in the peripheral wall outside of the blast pipe way 32 
between a blower fan 31 and blow-off opening 34a. And these 1st and 2nd 
resonant chambers 41 and 42 are open for free passage in the blast pipe way 32 
with the through tubes 32b and 32c formed in the peripheral wall of the blast pipe 
way 32. The 1 st resonance silencer is constituted by the 1 st resonant chamber 41 
and through tube 32b at the air-drawing side of a cooling fan 31. Moreover, the 
2nd resonance silencer is constituted by the 2nd resonant chamber 42 and 
through tube 32c at a cooling fan's 31 air blow-off side. 

[0026] Pars-basilaris-ossis-occipltalis 41a of the 1st resonant chamber 41 of a 
bottle configuration and pars-basilaris-ossis-occipitalis 42a of the 2nd resonant 
chamber 42 are prepared movable. The volume of resonant chambers 41 and 42 
can be respectively changed by moving partes basilaris ossis occipitalis 41a and 
42a. Partes basilaris ossis occipitalis 41a and 42a are moved by the actuators 43, 
such as a motor. 

[0027] The 1st compass detection means 44 is established in the blast pipe way 
32 by the side of air drawing of a cooling fan 31, and the compass information on 
the sound generated in the blast pipe way 32 by the side of air drawing is supplied 
to the silence control section 46. Moreover, the 2nd compass detection means 45 
is established in the blast pipe way 32 by the side of air blow off of a cooling fan 
31, and the compass information on the sound generated in the blast pipe way 32 
by the side of air blow off is supplied to the silence control section 46. 
[0028] The silence control section 46 controls respectively the actuator 43 to 
which the actuator 43 to which pars-basilarls-ossis-occipitalis 41a is moved 
based on the compass information from the compass detection means 44 and 45, 
and pars -basilaris -ossis -occipitalis 42a are moved. For example, the frequency of 
a sound with the highest level Is detected among the received compass 
information, the resonant chamber volume V for muffling the sound of this 
frequency is computed, and if the control signal 43 for realizing this resonant 
chamber volume, for example, an actuator, is a stepping motor, the pulse signal 
given to the motor concerned will be generated and outputted. 
[0029] If it is this configuration, since the resonant chamber volume can be 
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changed according to the sound to generate, it can respond to dispersion in the 
generating sound for every product. Moreover, a resonance silencer is made 
common about the device of each specification, and it becomes possible to plan 
cost reduction by mass production. 

[0030] In addition, although the volume change device was established about the 
resonant chamber of a bottle configuration in the above-mentioned example, it is 
possible to realize a volume change device also in the resonant chamber of the 
shape of an anchor ring shown in the operation gestalt 1. Moreover, although the 
volume of a resonant chamber is changed and it was made to make it correspond 
to the frequency of a generating sound, you may make it change other elements 
related to resonance frequencies, such as area, the number, etc. of a through tube 
which were formed in the blast pipe way. Moreover, the configuration of preparing 
a volume change device in one 1st and 2nd resonance-silencer side, and not 
preparing in another side may be used. Moreover, the configuration of having 
prepared only one side of the 1 st and 2nd resonance silencer may be used. In this 
case, since the effect of the sound generated in an air-drawing side is large, 
preparing in an air-drawing side is desirable. Moreover, a resonant chamber may be 
formed so that it may apply to an air discharge side from an air- drawing side and 
the whole blast pipe way may be surrounded. Moreover, although the liquid crystal 
projector was illustrated with the above operation gestalt, also in other electronic 
equipment equipped with the cooling fan, this invention is applicable. 
[0031] 

[Effect of the Invention] As explained above, according to this invention, the 
effectiveness that generating of the sound by the cooling fan can be prevented as 
much as possible is done so. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 23 
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[Drawing 3] 
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[Drawing 4] 
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